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The principal function of clustering is to reveal the protein structures in an infected tissue, and to 
display so that the influences or causes in arriving a pathogenic state might be predicted. The IR 
data is reduced to a relatively compact description through cluster analysis by which an IR image 
of protein secondary structure can be generated. Figure 1 illustrates the basic operations 
performed in the cluster algorithm utilized by the developed software. Result of the cluster 
analysis can contribute directly to classification schemes. If the grouping suggested by the cluster 
analysis is to be adopted for operational use, then it may become the basis for classifying new 
observations. The developed software provides Linear Discriminant Analysis (LDA) option to 
perform classification based on the output of the cluster analysis. Since the cluster analysis is an 
unsupervised method, LDA as being supervised method serves as a computational checklist to 
provide a degree of confidence for the whole analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Basic operations performed in ISODAT cluster algorithm. 
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Initialize Cluster 
Parameters 

Select initial cluster 
centers from the 
given IR data set. 

Assign each IR spectrum to 
nearest clusters. Update 
cluster centers. 

i) Compute the average intra-
cluster distance among its 
members and cluster center. 
ii) Compute the overall average 
distance of the samples from 
their cluster centers 

Is number of 
clusters twice 
as many as 
desired? 

Compute the standard deviation vectors 
σi for each cluster and locate the 
maximum component σi,max If σi,max 
exceeds the initially set value or if intra-
cluster distances of one or more clusters 
are greater than the overall average 
distance, then split those to form new 
clusters. 
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Compute distances 
among clusters. If there 
are pairwise distances 
that are smaller than the 
initially set value, those 
clusters are merged 
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